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ized  as  well  as  double-blind  trials  in  elderly 
patients)  have  demonstrated  much  faster 
achievement  of  discharge  criteria  and  shorter 
hospital  stay — all  evidence-based  and  with  a 
positive  effect  on  morbidity ,2~4  Therefore, 
comparison  of  postoperative  outcomes  in  re¬ 
lation  to  surgical  technique  needs  to  be  com¬ 
bined  with  updated  evidence-based  care 
principles  to  allow  sufficient  interpretation.5 
We  hope  that  such  methodological  issues 
will  be  considered  in  future  trials,  also  to 
achieve  the  optimal  potential  for  minimal 
invasive  colorectal  surgery.3'6 

Henrik  Kehlet,  MD,  PhD 

Section  for  Surgical  Pathophysiology 
Rigshospitalet  Copenhagen  University 
Denmark 
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Reply: 

e  would  like  to  thank  Professor  Kehlet 
for  his  useful  comments  in  his  letter  to 
the  editor  about  the  Sigma-trial.  His  ques¬ 
tions  concern  to  what  extent  the  comparison 
of  postoperative  outcomes  in  relation  to  sur¬ 
gical  techniques  (laparoscopic  vs.  open  sig¬ 
moid  resection  in  elective  diverticulitis)  need 
to  be  combined  with  updated  evidence-based 
care  principles. 

This  randomized  study  was  performed 
as  a  multicentric  trial  between  2002  and 
2006.  During  this  period,  progressive  imple¬ 
mentation  of  fast-track  principles  have  been 
adopted.  Moreover  the  primary  aim  of  the 
study  was  not  to  demonstrate  the  advantages 
of  perioperative  care,  in  terms  of  the  length 
of  nasogastric  tube,  pain  management,  and 
hospital  stay,  but  the  differences  in  major 
morbidity,  in  a  double-blinded  way,  after 
laparoscopic  or  open  surgery. 

The  obtained  hospital  stay  in  our 
study  reflects  the  European  standards  of 
laparoscopic  and  open  surgery  at  the  start  of 
the  trial  in  2002  and  probably  even  today.  In 
the  Sigma-trial  clear  discharge  criteria  were 


established.  Patients  were  discharged  after 
having  a  bowel  movement,  tolerating  solid 
food,  and  once  they  were  able  to  walk  prop¬ 
erly,  and  felt  comfortable  with  oral  analge¬ 
sia.  Our  results,  5  versus  7  days  (statistically 
significant  in  favor  of  the  laparoscopic 
group)  is  clearly  longer  than  the  data  ob¬ 
tained  by  Basse  et  al  and  Kehlet  et  al  of  2 
days,  but  quite  comparable  with  the  5  and  7 
days  obtained  by  King  et  al,  comparing  lapa¬ 
roscopic  and  open  colonic  resection  within 
an  enhanced  recovery  program.1-2’3 

Nevertheless  some  questions  concern¬ 
ing  the  use  of  nasogastric  tubes  and  pain 
management  need  explanation.  Professor 
Kehlet  addresses  the  high  percentage  of  na¬ 
sogastric  tubes  used  postoperatively.  This 
may  be  considered,  indeed,  as  a  protocol 
violation  as  our  study  stressed  its  removal  at 
the  end  of  the  procedure.  An  explanation 
might  be  a  liberal  policy  of  nonremoval  and 
reinsertion  of  nasogastric  tubes  at  the  recov¬ 
ery  room  by  the  anesthesiologists.  Further¬ 
more  the  “erroneous”  nasogastric  tubes  were 
removed  very  soon  after  return  from  the 
recovery  room,  with  a  median  duration  of  0 
days  in  the  laparoscopic  group  versus  1  day 
in  the  open  group. 

Concerning  pain  score  presentation, 
visual  analogue  scale  (VAS)-pain  scores 
were  analyzed  by  repeated  measures  analy¬ 
sis,  showing  a  significant  lower  level  of  pain 
in  the  laparoscopic  group  over  the  5-day 
postoperative  period  ( 1 .6  points  on  average; 
P  0.003).  This  significant  reduction  in  VAS- 
pain  score  is  presented  in  the  results  section. 
Moreover  duration  of  systemic  analgesia  is 
given  in  table  4,  indicating  some  benefit  of 
the  laparoscopic  approach.  On  the  other  hand 
opioid  requirements,  which  would  have  been 
helpful  in  adequate  pain  assessment,  were 
not  registered.  Furthermore,  in  our  study, 
16%  of  the  included  patients  received  epi¬ 
dural  analgesia  instead  of  patient  controlled 
analgesia  and  this  may  also  be  considered  a 
violation  of  the  protocol.  To  date  thoracic 
epidural  analgesia  is  favored  over  patient 
controlled  analgesia,  even  though  this  tech¬ 
nique  seems  to  offer  no  advantages  in  com¬ 
bination  with  fast-track  programs  and  there 
is  no  reduction  of  major  morbidity  rates  in 
patients  undergoing  colorectal  surgery.4'5 
Moreover  the  current  recommendations  of 
the  PROSPECT  workgroup  were  not  clear  at 
the  start  of  the  trial  in  2002.  Since  then, 
several  studies  on  enhanced  postoperative 
recovery  programs  have  been  published, 
showing  improvements  in  terms  of  pain,  mo¬ 
bilization,  and  hospital  stay.  In  contrast,  no 
significant  reduction  in  major  morbidity  has 
been  proven.3 

In  conclusion,  we  will  try  to  answer 
the  main  question  of  this  letter:  “Are  the 


authors  studying  traditions  or  the  effect  of 
laparoscopic  versus  open  surgery?” 

The  aim  of  this  study  was  to  demon¬ 
strate  the  possible  benefits  of  the  laparo¬ 
scopic  approach  in  terms  of  major  morbidity. 
The  Sigma-trial  has  shown  a  significant  re¬ 
duction  in  major  morbidity  if  elective  diver¬ 
ticulitis  is  approached  laparoscopically  in¬ 
stead  of  with  an  open  approach.  Moreover 
Professor  Kehlet  is  right  that  the  fast-track 
perioperative  principles  have  contributed  to  a 
great  extent  to  the  enhancement  of  the  qual¬ 
ity  of  life  of  our  patients  and  to  the  shorter 
hospital  stay.  Probably  the  combination  of 
different  factors  of  the  fast-track  treatment 
and  the  laparoscopic  approach  will  provide 
the  best  outcome  for  our  patients.  Soon  the 
LAFA  trial  will  define  the  role  of  laparo¬ 
scopic  surgery  as  part  of  the  fast-track 
principles.6 

Bastiaan  R.  Klarenbeek,  MD 
Donald  L.  van  der  Peet,  MD,  PhD 
Miguel  A.  Cuesta,  MD,  PhD 

Department  of  Surgery 
VU  University  Medical  Center 
Amsterdam,  The  Netherlands 
br.klarenbeek@vumc  .nl 
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Emergency  Tourniquet 
Use 

To  the  Editor: 

read  with  interest  the  important  article  by 
Kragh  et  al,  Survival  With  Emergency 
Tourniquet  Use  to  Stop  Bleeding  in  Major 
Limb  Trauma,  published  in  the  January  2009 
issue  of  the  Annals  of  Surgery. 


496  |  www.annalsofsurgery.com  ©  2009  Lippincott  Williams  &  Wilkins 

Copyright  ©  Lippincott  Williams  &  Wilkins.  Unauthorized  reproduction  of  this  article  is  prohibited. 


Annals  of  Surgery  •  Volume  250,  Number  3,  September  2009 


Letters  to  the  Editor 


I  note  that  it  states  that  5  (3  American 
and  2  Iraqi)  casualties  with  isolated  limb 
injuries-who  had  indications  for  tourniquet 
application,  but  had  no  tourniquet  used,  all 
died.  A  survival  rate  of  0%  versus  77%  for 
those  casualties  with  indicated  tourniquets 
used  (P  <  0.007)  is  then  quoted  in  the  body 
of  the  article.  However,  the  summary/ab¬ 
stract  states  that  0%  versus  87%  (P  <  0.001 ). 
Which  percentage  is  correct? 

The  5  individuals  who  were  alive  in 
the  field  and  did  not  have  tourniquets  applied 
apparently  bled  out  in  the  presence  of  their 
fellow  soldiers.  This  subgroup  was  then  limb- 
matched  with  13  others,  all  of  whom  had  tour¬ 
niquets  applied,  of  whom  10  survived.  The 
mean  age  in  the  nontoumiquet  group  was  40.6 
years  (median:  46,  range:  37-50)  and  that  in 
the  tourniquet  group  was  26.9  years  (median: 
25,  range:  21-35).  This  is  a  significant  differ¬ 
ence  in  age  profiles  ( P  <  0.004,  student  t  test). 
Could  the  authors  comment  on  this  difference 
as  a  potential  confounding  variable  given  the 
physiological  effects  of  aging?  Also,  were 
these  soldiers  or  contractors?  The  ages  of  the  5 
dead  would  seem  to  be  at  odds  with  routine 
military  service.  Finally,  was  there  an  in¬ 
creased  limb  fasciotomy  rate  in  the  early  hos¬ 
pital  care  of  the  survivors? 

Lt  Col  Paul  Parker,  FIMC, 
FRCSEd(Orth),  RAMC 

Department  of  Orthopaedics,  British  Army 
Academic  Department  of  Military  Surgery 

and  Trauma 
RCDM,  Selly  Oak  Hospital 
Birmingham,  England 
Paul.Parker@stees.nhs.uk 
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Reply: 

thank  Lt  Col  Parker  for  his  interest  and 
the  Annals  of  Surgery  for  the  opportunity 
to  reply. 

Both  percentages  are  correct.  As  ex¬ 
plained  in  the  text,  one  deals  with  use  and  the 
other  with  indication.1  Regarding  age,  the 
work  was  an  observation,  not  an  experiment, 
and  so  the  cases  were  not  randomized.  That 
they  did  not  have  statistically  similar  ages  is 
common  in  such  situations.  Our  experience 
with  age  is  evidently  broader  than  Lt  Col 
Parker’s.  The  associations  among  age,  hem¬ 
orrhage,  shock,  and  tourniquet  use  are  inad¬ 
equately  evidenced  in  clinical  practice  and 
are  infrequently  studied  in  translational  re¬ 
search.  We  saw  servicepersons,  contractors, 
and  civilians.  We  did  not  emphasize  job 
categorization  since  it  was  often  unreliable 
and  ultimately  unproductive  of  knowledge. 


Fasciotomy  was  beyond  the  scope  of  the 
work  and  was  addressed  elsewhere.2'3 

John  F.  Kragh,  Jr.,  MD 

US  Army  Institute  of  Surgical  Research 
Fort  Sam  Houston,  Texas 
E-mail:  john.kraghl@us.army.mil 

REFERENCES 

1.  Kragh  JF  Jr,  Walters  TJ,  Baer  DG,  et  al.  Survival 
with  emergency  tourniquet  use  to  stop  bleeding  in 
major  limb  trauma.  Arm  Surg.  2009;249:1-7. 

2.  Kragh  JF  Jr,  Walters  TJ,  Baer  DG,  et  al.  Practical 
use  of  emergency  tourniquets  to  stop  bleeding  in 
major  limb  trauma.  J  Trauma.  2008;64:S38— S50. 

3.  Ritenour  AE,  Dorlac  WC,  Fang  R,  et  al. 
Complications  after  fasciotomy  revision  and  de¬ 
layed  compartment  release  in  combat  patients. 
J  Trauma.  2008;64(suppl):S153-S161;  discussion 
S 161 — S 1 62. 

Radiofrequency  Ablation  in 
the  Treatment  of 
Hepatocellular  Carcinoma: 
The  Need  for  Centralization 

To  the  Editor: 

e  read  with  great  interest  the  system¬ 
atic  review  “The  Current  Role  of  Ra¬ 
diofrequency  ablation  in  the  Management  of 
Hepatocellular  Carcinoma,  ”  in  which  Lau 
and  Lai  summarized  the  published  data  and 
clearly  defined  the  role  of  radiofrequency 
ablation  (RFA)  as  a  treatment  option  for 
hepatocellular  carcinoma  (HCC).1  As  the  au¬ 
thors  pointed  out,  patients  with  smaller  HCC 
(tumor  diameter:  £30  mm)  have  significantly 
better  local  control  compared  with  patients 
with  larger  tumors.  However,  given  the  ab¬ 
sence  of  randomized  controlled  trials,  there  is 
no  consensus  on  whether  to  use  the  percutane¬ 
ous,  laparoscopic  or  intraoperative  approach. 
In  addition,  we  would  like  to  emphasize  the 
importance  of  operator-related  expertise  and 
hospital  volume  on  the  outcome  of  RFA  for 
HCC  treatment,  as  many  clinicians  are  em¬ 
barking  on  this  therapy  without  paying  much 
attention  to  its  associated  learning  curve. 

In  patients  with  smaller  tumors,  we  and 
others  have  found  that  the  intraoperative  ap¬ 
proach  appears  to  be  superior  to  the  percutane¬ 
ous  route.2  3  The  open  approach  offers  the 
advantage  of  direct  examination  for  intra-ab¬ 
dominal  extrahepatic  disease  and  pennits  more 
precise  positioning  of  the  needle,  resulting  in 
lower  local  recurrence  rates.  A  surgical  ap¬ 
proach  also  allows  the  use  of  a  Pringle  maneu¬ 
ver  (temporary  occlusion  of  both  the  hepatic 
artery  and  portal  vein),  which  has  been  shown 
to  result  in  larger  coagulation  zones  when  com¬ 
pared  with  treatment  during  normal  hepatic 
flow.4'5  Despite  the  benefits  of  a  lower  com¬ 
plication  rate,  less  invasiveness,  and  lower 


costs  that  the  percutaneous  approach  offers, 
they  may  not  outweigh  the  long-tenn  risk  of 
local  recurrence.  Future  studies  should  focus 
on  comparing  the  ultrasound-guided  percuta¬ 
neous  approach,  the  computed  tomography- 
guided  percutaneous  approach,  and  the  intra¬ 
operative  approach. 

If  the  number  of  peer-reviewed  publi¬ 
cations  over  the  last  several  years  is  an  indi¬ 
cation  of  its  application  in  clinical  practice, 
we  can  conclude  that  there  is  a  widespread 
increase  in  the  use  of  RFA  for  the  treatment 
of  HCC.  Using  the  keywords  “radiofre¬ 
quency  ablation,”  “liver,”  and  “carcinoma” 
in  a  search  on  PubMed,  the  number  of  arti¬ 
cles  published  in  2000  was  21,  gradually 
increasing  to  148  articles  last  year.  As  many 
centers  report  their  initial  experience,  the 
confounding  effect  of  a  learning  curve  needs 
to  be  kept  in  mind  when  interpreting  data  of 
RFA  treatment  in  the  published  data.  Expe¬ 
rience  from  laparoscopic  surgery,  another 
minimally  invasive  treatment  modality,  has 
emphasized  the  importance  of  a  learning 
curve  when  introducing  new  surgical  proce- 
dures.6~8  Although  such  a  learning  curve  is 
also  likely  to  apply  to  the  use  of  RFA  for  the 
treatment  of  HCC,  RFA  is  often  misper- 
ceived  as  a  simple  and  safe  technique,  espe¬ 
cially  in  contrast  to  hepatic  resection. 

Two  groups  previously  described  the 
influence  of  operator’s  experience  with  RFA 
on  the  outcome  for  the  treatment  of  HCC.  In 
2004,  Poon  et  al  demonstrated  that  there  is  a 
significant  learning  curve  when  they  com¬ 
pared  their  first  group  of  50  patients  with  a 
second  group  of  50  patients  that  underwent 
RFA  treatment  for  malignant  liver  tumors 
(HCC,  n  =  84).9  The  results  showed  a  lower 
complication  rate  and  a  higher  complete  ab¬ 
lation  rate  in  the  latter  group.  In  2006,  Hilde¬ 
brand  et  al  published  a  similar  study  com¬ 
paring  their  first  group  of  42  patients  with  a 
second  group  of  42  patients  treated  with 
RFA  for  hepatic  malignancies  (HCC,  n  = 
6). 10  Although  the  complication  rate  for  both 
groups  was  comparable,  the  complete  abla¬ 
tion  rate  and  the  overall  survival  in  the  latter 
group  were  significantly  higher.  Both  of 
these  studies,  therefore,  showed  a  significant 
learning  curve  in  the  use  of  RFA. 

Although  we  agree  with  the  authors 
on  the  proposed  indications  for  the  use  of 
RFA  in  the  treatment  of  HCC,  we  would  like 
to  stress  the  importance  of  centralization  of 
this  treatment  modality.  As  available  published 
data  demonstrates  a  considerable  learning 
curve  for  RFA,  an  experienced  and  specialized 
RFA  team  could  improve  the  patient’s  out¬ 
come  significantly.  We  would  advocate  that 
the  use  of  RFA  as  a  treatment  modality  for 
HCC  should  be  restricted  to  high  volume,  ex¬ 
perienced  hepatobiliary  centers  with  a  dedi¬ 
cated,  multidisciplinary  approach. 
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